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Abstract
Emergency Medical Services (EMS) require staff to recertify periodically, which involves
a significant amount of continuing education. Great effort is given to designing and
delivering a continuing education program, but it is also important to know if the training
had all of the intended impacts. Nationally, there is no evidence-based system in place
for training evaluation at EMS. This research proposes a framework being used at East
Baton Rouge Parish Emergency Medical Services (EBRP-EMS) to evaluate a course,
generate reports to indicate the performance of staff, and identify areas of improvement.
The Kirkpatrick Model, which is a 4-level evaluation, is used in this research. The
evaluation at multiple levels enables this model to create a holistic picture of the impact
of a training, incorporating different types of data as opposed to simply looking at posttraining feedback. The National Competency Course (NCC) is selected for the pilot
study for this research. Reaction (Level 1) of trainees is measured using questionnaires
that ask trainees to rate the quality of course content and instruction. The level of
learning (Level 2) is evaluated using written post-tests which ask questions related to
the course content. Evaluation of behavior (Level 3) and results (Level 4) are measured
through Key Performance Indicators (KPIs) identified by stakeholders. These KPIs are
indicative of critical behavior of Paramedics in the field and the targeted outcomes of the
organization. An example of a KPI is “was End Tidal Carbon dioxide measured for
cases of endotracheal intubation?”. This is recorded for individual Paramedics at Level
3. However, at Level 4, the same KPI is measured for the entire organization. The
measurements are done using the data system in place for patient care reporting.
Data was collected for Paramedics that took the National Competency training and
Clinical Guidelines exams during 2019. A stakeholder report is created to display the
results found from this research. Descriptive statistics and Wilcoxon Signed-Rank tests
are utilized for Levels 1(n=41, 38, 41, and 17), and 2(n=35 and 58). Test of proportions
is utilized for Level 3 and 4. At Level 3, 25 KPIs are measured and tracked for 19
Paramedics, who took the NCC class in February 2019, over a period of 32 months.
Additionally, at Level 4, 15 KPIs are measured and tracked for the entire agency over
the same time period. Results from the statistical analysis indicate areas of
improvement at each level.
The successful application of this framework has generated avenues of improvement for
the training program at EBRP-EMS and has also created a link between the content
taught in the NCC class to patient care in the field and the overall higher-level goals of
the organization. Validation of this framework provides an evidence-based pathway for
its use to other courses and potential for its national adoption for all Emergency Medical
Services continuing education evaluations.

v

Chapter 1. Introduction
Typically, within the healthcare industry, continuing medical and nursing education are
evaluated using reaction questionnaires and pre- or post-training assessments.
Although this method can evaluate a trainee’s reaction and level of learning, it does not
evaluate changes in a trainee’s behavior or the effects on an organization’s targeted
outcomes (1). There is a need within the healthcare continuing education realm to
identify clinical outcomes or measures that can be used to evaluate the effects of
training on trainee behavior and organizational targeted outcomes (2, 3). In 2000,
Emergency Medical Services (EMS) published an Education Agenda which also
identified the evaluation of continuing education as a gap and states the need to
develop performance and outcome indicators (4). Continuing education and
competency assurance are vital parts of EMS education, and so a procedure needs to
be developed that uses a systems approach to evaluate the effectiveness of continuing
education.
The lack of an evidence-based training evaluation is a nationwide problem for the
healthcare industry, including EMS, and needs to be addressed. There is a great
opportunity to address this gap in the healthcare industry, in particular with EMS, given
the detailed record keeping associated with their activities. East Baton Rouge Parish
Emergency Medical Services (EBRP-EMS) has a data system in place where patient
and case information are stored. However, there is no system for identification of
deviation from protocol in the reporting, especially the effectiveness of current and
previous training. The data system in place can also be used to track field data from
emergency calls, including potential Key Performance Indicators (KPIs). However, KPI’s
have not been identified in relation to the training program.
Given the nature of the job, where employees have to rely heavily on their training to
conduct their duties, and the emphasis that EMS is placing on evidence-based systems,
it is critical to address this gap. East Baton Rouge Parish Emergency Medical Services
(EBRP-EMS) has been used as a test bed to implement and validate the proposed
framework to evaluate the effectiveness of EMS training. However, this framework can
also be used throughout the healthcare industry. Based on the research gap identified,
the following objectives have been set for this research:
1. Develop and validate a framework to determine the effectiveness of continuing
education at EMS
2. Create a pilot study to ensure that the framework is applicable
3. Determine a proper reporting format that will periodically report results to
stakeholders
4. Document guidelines to implement the framework developed
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Chapter 2. A Framework to Evaluate the Effectiveness of a Training
Program at Emergency Medical Services
2.1. Introduction
There is a need within Emergency Medical Services for an evidence-based system to
evaluate continuing education (4). EMS personnel rely heavily on their training to
provide critical emergency medical care but there is no system in place to determine if
they are retaining information from training or if they are adhering to protocol. However,
the detailed record keeping mandated by the National Emergency Medical Services
Information Systems (NEMSIS) provides an opportunity for the researchers to create a
framework that EMS agencies can use to evaluate their continuing education program
and identify gaps in training. A framework is introduced in this chapter, which is based
on an established training evaluation methodology called the Kirkpatrick Model. The
guidelines to adapt this framework by an EMS agency are also documented in Chapter
5.
2.1.1. The Kirkpatrick Model
A training evaluation can show the level of learning and changes in behavior along with
the impact a business can have with the improved performance of employees (5). The
Kirkpatrick Model is predominantly used for the evaluation of training programs. This
model was originally created by Don Kirkpatrick in 1954 and has been adapted and
widely used by training professionals in a variety of industries (6). There are four levels
to the model:
1. Evaluation of Reaction: The degree to which trainees find the training favorable,
engaging, and relevant to their jobs.
2. Evaluation of Learning: The degree to which trainees acquire relevant knowledge and
skills from the training.
3. Evaluation of Behavior: The degree to which trainees apply the knowledge gained
from training back on the job.
4. Evaluation of Results: The degree to which targeted outcomes of the organization are
affected as a result of the training.
Levels 3 and 4 measure the degree to which the knowledge and skills gained from the
training can affect performance measures and targeted outcomes(7). These measures
are called the organizations’ Key Performance Indicators (KPIs) (8).
Although there are publications available on the evaluation of training programs in
different types of organizations, literature is scarce for the evaluation of training in EMS,
including the application of the Kirkpatrick model. Additionally, literature is scarce for
2

the development of Key Performance Indicators (KPI) specifically for EMS training
programs, although the National Highway Traffic Safety Administration (NHTSA) has
published a list of recommended measures for EMS system and service performance
(9). Also, several EMS organizations have developed systemwide KPIs (10-12). The
proposed research will be addressing this particular gap.
2.1.2. KPIs in EMS
KPIs are not new to the world of EMS. Salonish et al. (2018) points out that every EMS
organization is unique and can expect varying standards of performance. EMS
organizations can have different levels of staffing, serve populations of different sizes,
have varying levels of call volume, etc. This is why every EMS organization should
identify the right KPIs based on their own priorities (13).
The data systems used by EMS can be a critical tool in measuring KPIs (12). The
National Emergency Medical Services Information System (NEMSIS) requires EMS
organizations to report their Electronic Health Records (EHR). Data from these EHRs
can be aggregated to collect information such as response time, scene time,
procedures performed, etc. Therefore, the framework proposed in this research should
allow for an EMS organization to create their own KPIs and measure them by utilizing
their in-house data system.
2.1.3. 6-stage KPI Methodology
Although the importance of KPIs and the ability to measure them using EHR is
established, a methodology that outlines the steps to do so is needed. David Parmenter
outlines a 6-stage KPI methodology in his book that is intended to be used for
identifying KPIs (14). Additionally, this methodology incorporates steps to engage and
get buy in from stakeholders. The stages are as follows:
1. Getting the senior management/stakeholders committed to the change.
2. Assign in-house staff members to work together and manage the KPI project.
3. Leading and selling the change to members of the organization.
4. Finding the organization’s operational critical success factors (CSF). The CSFs are
operational issues that need to be done well by members of the organization and can
lead to the KPIs of the organization.
5. Determining KPIs that are appropriate for the organization and are defined clearly.
6. Measure the KPIs and create a reporting format that will be used periodically.
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2.1.4. Continuing Education and the Data System at East Baton Rouge Parish
EMS
The East Baton Rouge Parish Emergency Medical Service (EBRP-EMS) is the primary
Advanced Life Support (ALS) provider for the parish of East Baton Rouge and currently
employs 42 Emergency Medical Technicians (EMT), 2 Advanced EMTs, and 174
Paramedics (15). EMS personnel have 4 different certification levels: Emergency
Medical Responder (EMR), Emergency Medical Technician (EMT), Advanced
Emergency Medical Technician (AEMT), and Paramedic, with EMR being the lowest
certification level and Paramedic being the highest. These certification levels differ
based on factors like skills, practice environment, qualifications, risk, autonomy, etc.
(16).
An EMS personnel is only allowed to perform a skill when they are educated, certified,
licensed, and credentialed for that skill. Each level of EMS personnel has its own set of
requirements to complete certification. This involves completion of education, as well as
cognitive and psychomotor examination (17). In general, each recertification process
involves a National component, a Local or State component, and an Individual
component.
EBRP-EMS provides several trainings throughout the year for its personnel, including
the National Competency Course (NCC). The NCC training satisfies the National
component for recertification. This course is designed by the National Registry of
Emergency Medical Technicians (NREMT) and covers a wide variety of topics shown in
Appendix B.
EBRP-EMS offers the NCC training twice in a single year. A written Clinical Guidelines
exam and psychomotor skills check off based on the contents of the NCC is scheduled
during the Competency Evaluation. The Competency Evaluation takes up to 8 hours to
complete. Due to time constraints, this evaluation does not take place immediately after
the NCC training. In 2019, EBRP-EMS offered the NCC training in February and
September, followed by the Competency Evaluation in October and December.
EBRP-EMS handles tens of thousands of calls in a year and it is crucial to store that
data. When a 911 call is made, patient information is stored by creating Patient Care
Reports. EBRP-EMS utilizes software created by a company named ESO for data entry
and management. Data is collected by EMS personnel using a tablet and is recorded in
the system, which can later be pulled up by logging into the ESO suite. ESO also allows
the creation of reports, which can be programmed in a way to aggregate and report
specific data. This feature has been utilized extensively in this research to measure all
KPIs.
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2.2. Methodology
Based on the needs of EMS, the literature review, and the literature gap identified, the
following EMS Training Evaluation Framework is being proposed. This framework is
designed based on the integration of the Kirkpatrick model and the 6 stage KPI
methodology. A visual representation of the EMS Training Evaluation Framework is
shown in Figure 1 below. Each level of the framework is completed using a primary tool
i.e. a questionnaire for Level 1, a written assessment for Level 2, and KPIs for Level 3
and 4. The overall procedure of the framework is based on Parmenter’s 6-stage KPI
methodology.

Figure 1. EMS Training Evaluation Framework

The sample for this study is a group of trainees taking the training at the same time.
Here is how the EMS Training Evaluation Framework can be applied for any EMS
training:
2.2.1. Stage 1. Get EMS Leadership on Board
Once an EMS agency decides to implement the EMS Training Evaluation Framework,
senior leadership/stakeholders at the EMS organization are informed about the study
and approval is gathered. The stakeholders can be the Chief of Operations, Medical
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Director, Training Supervisor, Data System Expert and other relevant senior leadership
members. One staff member is assigned as a facilitator for the project.
2.2.2. Stage 2. Involve In-house Staff to Create a KPI Team
A KPI team is formed with the Chief of Operations, Training Supervisor, Data Expert,
and Medical Director and other relevant senior leadership members. Members of this
group are the stakeholders of this study. They are consulted throughout the project to
develop questionnaires, identify KPIs, review results, and make recommendations.
2.2.3. Stage 3. Lead and Sell the Changes
A proposal is presented to the stakeholders at the EMS organization to explain how this
framework can utilize the data collected to identify areas of improvement. Once
approval is gathered, the study can be continued.
2.2.4. Stage 4. Find the Critical Success Factors
Critical Success Factors (CSF) are operational duties that need to be done well by EMS
personnel on a day-to-day basis. A brainstorming session can be arranged for the KPI
team to review the contents of a training and identify the CSFs.
2.2.5. Stage 5. Determine KPIs
Once the CSFs are identified, the KPI team will review them to identify the KPIs of the
training. The KPIs that need to be measured for individual EMS personnel are the Level
3 KPIs. The KPIs that need to be measured at an organization level, that is for the entire
EMS agency, are the Level 4 KPIs. Each KPI needs to have a specific definition in order
to avoid confusion. Additionally, the Data System Expert needs to ensure that the KPIs
are measurable from the data system.
Also, at this stage, Level 1 questionnaires need to be developed by the KPI team. If
there is no existing Level 2 pre- or post-training assessment, one needs to be
developed. Further information on the methodology at each level is available in section
2.2.7. A step-by-step task list is also provided in Table 7.
A database is created to measure the KPIs. The in-house data system is utilized to
create reports that can extract the data for each KPI. Additionally, data is collected from
Level 1 questionnaires and Level 2 assessments. Analysis will be conducted on the
data collected based on the analysis procedure outlined in Chapter 3.
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2.2.6. Stage 6. Create a Reporting System
At this stage, a report is created to be presented to the stakeholders according to the
reporting format outlined in Table 1. The stakeholders can then make recommendations
for improvements. Once those improvements are implemented, the same procedure
can be followed to collect data and measure KPIs and see how the report has changed.
2.2.7. Methodology at Each Level
Level 1 Reaction: This level will evaluate the reaction of the trainees who have
completed the training. A questionnaire is developed which is handed out after the
training. The questionnaire is anonymous and includes questions about the following:
demographics of the trainee, quality of the training material presented, facilities
available to the trainees, understanding of the facilitator in the subject, and the quality of
the facilitator’s delivery.
The questionnaire is made in collaboration with the stakeholders. This can be the
Medical Director, Training Supervisor and senior leadership at the EMS organization,
who will also determine the target scores for each question on the survey. The group
will also decide on a suitable Likert scale. Using a Likert scale quantifies the data
collected from the questionnaire and allows for descriptive statistics (18, 19). The mean,
median, and standard deviation of each question’s score can be found for the entire
questionnaire. A Shapiro-Wilk test is conducted to determine if the data shows a normal
distribution, in which case a t-test is done to see if the mean score is significantly lower
than the target. If the data does not follow a normal distribution, Wilcoxon Signed-Rank
test results are used to draw conclusions.
Level 2 Learning: This level evaluates the level of learning of the trainees who have
completed the training. The evaluation of learning is typically done using pre and/or
post-tests. Most of the trainings offered at EBRP-EMS include exams after the training
which can be utilized for this level. If a training does not have an existing test, the
stakeholders can create one by reviewing the contents of the training and focusing on
the key aspects that need to be retained by the trainees.
Descriptive statistics can be conducted to find the mean and standard deviation of the
scores for each individual question and the overall written exam. The stakeholders can
decide what is an acceptable score and the overall exam score is tested to see if it is
significantly lower than that number. Further analysis can be done by breaking up the
contents of the test into different sections to see how scores vary throughout. If pre and
post-tests are available for a certain training, a comparison can be done with mean
scores of the two tests to determine if there has been a significant increase in scores. A
Shapiro-Wilk test is conducted to determine if the data shows a normal distribution, in
which case a t-test is done to see if the mean score is significantly lower than the target.
If the data does not follow a normal distribution, Wilcoxon Signed-Rank test results are
used to draw the same conclusion.
7

Level 3 Behavior: This level evaluates the changes in behavior of the trainees who
have completed the training. Based on the literature review, the Level 3 evaluation
requires the development of KPIs based on the contents of the training.
It is important to involve the stakeholders while developing the KPIs. The Training
Supervisor, Medical Director and senior leadership at the EMS organization can identify
the KPIs for the training by reviewing the contents of the course. The team members will
also provide the target value for each of the KPIs. The Data System Expert, who can be
a member of the organization that is most familiar with the system, can ensure that the
KPIs are measurable and that the data for each KPI is available. The data system is
utilized to measure the KPIs for each individual trainee. Test of proportions are done on
the measures to see if the compliance of each KPI is significantly lower than the target
value. A complete list of Level 3 KPIs identified by EBRP-EMS is available in Appendix
H.
Level 4 Results: This level evaluates if the training is supporting the mission and goals
of the organization. The stakeholders at the EMS organization identify the targeted
outcomes or the organization level KPIs. These KPIs are in connection to the training
and represent how the training is affecting the bottom line of the organization. The
stakeholders also set the targets for the KPIs.
The Data System Expert ensures that the KPIs are measurable and that the data is
available in the system. The data system is utilized to measure the KPIs for the
organization through a significant period of time to identify any trends. Test of
proportions are conducted to see if the measures are significantly lower than the target
values. A complete list of Level 4 KPIs identified by EBRP-EMS is available in Appendix
J.
2.3. Case Study at East Baton Rouge Parish EMS (EBRP-EMS)
To ensure that the EMS Training Evaluation Framework is applicable, a pilot study
needs to be conducted at an EMS organization. Once the applicability is proven for the
framework, it can be adapted at other EMS organizations.
The application of the framework proposed in this research needs to be tailored based
on the needs of EBRP-EMS, and the capabilities of their data system. For this research,
the framework is applied on the National Competency Course (NCC) as a pilot. The
NCC is required for all EMS personnel to take every 2 years and covers a wide variety
of topics. The NCC is also required for the completion of the National Component for
recertification, which counts towards 30 hours out of a total of 60 hours for Paramedics.
Since this training has a significant weight in the recertification process, it is a good test
case for the framework.
EBRP-EMS is the primary ALS provider for the parish of East Baton Rouge, serving a
population over 440,000. EBRP-EMS currently employs a total of 218 EMS personnel,
8

174 of whom are Paramedics. The Paramedics cover all the content of the NCC training
while EMTs do not. Conducting the study on both EMTs and Paramedics would require
the researchers to work with separate sets of metrics, surveys, tests, etc. and so for
simplicity, this study is conducted on the field Paramedics working full time at EBRPEMS. Data was collected during the NCC trainings and Clinical Guidelines exams
conducted in 2019, shown in Figure 2.

Figure 2. 2019 NCC trainings timeline and data collection

In order to collect data for the implementation of the EMS Training Evaluation
Framework, data is collected at different points of the 2019 NCC trainings timeline
(Figure 2). For Level 1, questionnaires were completed after each training day for the
September 2019 NCC training, with the overall questionnaire being filled out at the end
of day 3 (day 1 n=41, day 2 n=38, day 3 n=41, and overall n=17). For Level 2, data was
collected from the October and December 2019 Clinical Guidelines exams (n=35 and
n=58, respectively). 19 full time field Paramedics participated in the February 2019 NCC
training, and their individual performance on the 25 KPIs from Level 3 were collected
from January of 2017 to August 2019. Finally, the overall performance on the 15 KPIs
from Level 4 were collected for the entire EMS organization from January 2017 to
August 2019.
A limitation of this study is that the researchers had no control over the sample size.
Paramedics are free to choose when they would like to attend training and complete
their Competency Evaluation based on their preferences. Another limitation is that there
is no way to create a control group in this study, since all EMS personnel have to
complete the training.
The stages of the study, according to the 6-stage KPI methodology, are outlined below.
9

2.3.1. Stage 1. Get EMS Leadership on Board
A need was identified by staff members at EBRP-EMS to create a systematic procedure
that can identify gaps in training based on the performance of Paramedics and the
targeted outcomes of the organization. Researchers at Louisiana State University were
asked to conduct the study and senior leadership/stakeholders at EBRP-EMS were
informed about the research and approval was gathered. A graduate student was
assigned as the facilitator for the research.
2.3.2. Stage 2. Involve In-House Staff
A KPI team was formed with the Training Supervisor, Data Expert, and Medical
Director. Additionally, other senior leadership members were consulted throughout this
research for input. Members of this group are the stakeholders of this study. This KPI
team developed the Level 1 questionnaires, approved the use of the Clinical Guidelines
exam as the Level 2 assessment, and identified the KPIs at Level 3 and Level 4. Taking
into consideration the priorities of the organization, the KPI team identified target values
that were used in the data analysis to generate reports. They also reviewed the results
from the analysis to make recommendations for the future.
2.3.3. Stage 3. Lead and Sell the Changes
A proposal was presented to the stakeholders at EBRP-EMS to show how this
framework can utilize data collected from questionnaires, assessments, and KPIs to
identify areas of improvement. The research was continued once approval was
gathered.
2.3.4. Stage 4. Find the Critical Success Factors and Stage 5. Determine KPIs
A series of brainstorming sessions were conducted to finalize the Level 1
questionnaires, and Level 2 pre- and/or post-training assessments. Additionally, the
contents of the training were reviewed in order to determine the Level 3 and Level 4
KPIs. In the meetings, stakeholders also decided the target values for the
questionnaires, assessments, and KPIs based on the priorities and goals of the
organization.
Level 1 Reaction. This level evaluates the reaction of the trainees who have completed
the NCC training. A 4-part questionnaire was developed for the September 2019 NCC
training. A questionnaire was handed out at the end of each of the 3 days of training in
addition to an overall questionnaire given at the end of day 3. The questionnaires were
anonymous and included questions about quality of the course material presented,
facilities available to the trainees, understanding of the instructor in the subject, and the
quality of the facilitator’s delivery. The number of responses for each questionnaire are
10

as follows: 41 for Day 1, 38 for Day 2, 41 for Day 3 and 17 for the Overall questionnaire.
The complete questionnaires are available in Appendix C.
The questionnaire was made in collaboration with the senior leadership at EBRP-EMS.
A 5-point Likert scale was used to quantify the data collected and the target score for
each question was set to be 3. Shapiro-Wilk tests were conducted to see if responses
for each question followed a normal distribution, and Wilcoxon Signed-Rank tests were
conducted to test the following hypothesis: H0 : µ = µ𝟎 and Ha : µ ≠ µ𝟎 . If the null was
rejected, it was concluded that the actual responses from the questionnaire was not
equal to the target score. The actual score is then observed to see if it is lower or higher
than the target. If lower, it is concluded that the actual score is significantly below the
target score and this is identified as an area of improvement. If the null could not be
rejected, it indicated that the actual responses for a particular question was equal to the
target.
Level 2 Learning. This level evaluates how well trainees are retaining information after
completing the NCC training. This level is typically completed using pre and/or posttests. During the Competency Evaluation, a written Clinical Guidelines exam is
completed by the trainees which test them on material from the NCC training. The
exams in 2019 had 100 multiple choice questions. There were 35 participants in
October 2019 and 58 in December 2019. Scores from these exams were collected and
analyzed according to sections of the NCC training. The breakdown of questions
according to sections on the test are provided in Appendix F and the stakeholders have
set target scores for each of these sections. Shapiro-Wilk tests were conducted to see if
scores for each section followed a normal distribution, and t-tests or Wilcoxon SignedRank tests were conducted to test the following hypothesis: H0 : µ = µ𝟎 and Ha : µ ≠ µ𝟎 .
If the null was rejected, it was concluded that the actual scores for a section was not
equal to the target score. The actual score was then observed to see if it is lower or
higher than the target. If lower, it is concluded that the actual score is significantly below
the target score and this is identified as an area of improvement. If the null could not be
rejected, it indicated that the actual responses for a particular question was equal to the
target.
A limitation at this level is that the expertise level of the Paramedics can have an effect
on their performance on the test. However, the methodology used in this research
cannot limit this external factor.
Level 3 Behavior. This level will evaluate the behavior of the trainees who have
completed the training. 25 KPIs based on the contents of the NCC training were
identified with the collaboration of the KPI team, who also set the target compliance
percentage for each KPI. Reports were created via the ESO suite to measure these
KPIs. A complete list of all Level 3 KPIs and their respective targets is provided in
Appendix H. The February 2019 NCC training had 19 full time Paramedics as
participants, and this class was selected as the sample for this level. The 25 KPIs were
11

measured for each of these Paramedics starting from January of 2017 to August of
2019.
A limitation at this level is that the researchers had no control over how many data
points can be collected for each Paramedic, since the occurrence of a particular incident
is completely random. Some incidents occur more often than others, which also affects
the number of data points available for a particular KPI. Additionally, the data system at
EBRP-EMS has data available for certain KPIs starting only from January of 2018.
Since the KPIs are set up in a way to either measure success or failure in any particular
incident, the most appropriate test in this case is a test of proportions. The number of
successes that a Paramedic achieves for a particular KPI within the given timeline was
recorded. The proportion of success (p) was calculated by dividing the number of
successes to the total number of incidents. Test of proportions were conducted with the
Hypothesis H0 : p = p0 and Ha : p < p0 , where p0 is the target proportion for a particular
KPI. If p-value is small, the null is rejected. This indicates that actual proportion is
significantly lower than hypothesized or target proportion. If the null is rejected, it
indicates an area of improvement that needs an intervention.
Level 4 Results. This level evaluates how well the training is supporting the targeted
outcomes of the organization. The KPI team at EBRP-EMS have identified 15 KPIs
based on the contents of the NCC training which represent higher level targeted
outcomes of the organization. Reports were created via the ESO suite to measure these
KPIs. These KPIs were measured for all EMS personnel from January of 2017 to
August of 2019. Test of proportions were conducted with the Hypothesis H0 : p = p0 and
Ha : p < p0 , where p0 is the target proportion for a particular KPI. If p-value is small,
reject the null. This indicates that actual proportion is significantly lower than
hypothesized or target proportion. If the null is rejected, it indicates an area of
improvement that needs an intervention.
Limitations at this level are similar to that of Level 3. Researchers had no control over
how many data points can be collected since the occurrence of a particular incident is
completely random. Some incidents occur more often than others. Additionally, the data
system at EBRP-EMS has data available for certain KPIs starting only from January
2018. A complete list of Level 4 KPIs is available in Appendix J.
2.3.5. Stage 6. Measure the KPIs and create a reporting system
Once the data is analyzed, an additional reporting session with the stakeholders was
conducted where analysis results were presented and areas of improvements were
pointed out. Using a 5-Why’s approach, the cause of each area of improvement was
determined, and recommendations were made for improvements. Based on feedback
gathered from senior leadership, the reporting format shown in Table 1 has been
finalized to display the results of the training evaluation.
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The researchers collaborated with the Medical Director, Training Supervisor, Data
System Expert, and the senior leadership of EBRP-EMS to determine a reporting
format. An iterative approach was taken in developing the report, until the final version
was determined using the stakeholders’ feedback. The frequency of the reporting will be
once a year, which will allow the organization to collect and analyze data from a year of
training. The report will be sent to all senior leadership members of the organization,
including the Medical Director, Training Supervisor, and Data System Expert. These
considerations are based on Stephen Few’s Dashboard Design Questionnaire (20).
Table 1 below shows what information will be made available in the report at each level
of the Kirkpatrick model.
Table 1. Reporting Format
Level
Reporting Information
1. Evaluation of Reaction
Table showing descriptive statistics and ttest/ Wilcoxon signed rank test results.
Table illustrating the scores given by
participants in percentage.
2. Evaluation of Learning
Table showing the breakdown of
questions on the written assessment
according to topics of the NCC training.
Table showing descriptive statistics and ttest/ Wilcoxon signed rank test results.
3. Evaluation of Behavior
Table listing all KPIs with respective
target compliance percentages.
Matrix showing the compliance
percentages each KPI according to
Paramedics.
4. Evaluation of Results
Table listing all KPIs with respective
target compliance percentages.
Matrix showing the compliance
percentages of each KPI with respect to
time.

2.4. Validity
The Kirkpatrick Model and the 6-stage KPI methodology are both well-established
concepts, which adds to the construct validity of this work. Additionally, NEMSIS
mandates have ensured that all EMS agencies collect the same set of data and uses a
standardized format for patient care reporting. This means that the framework proposed
in this research can easily be applied to any EMS agency and provides a systematic
continuing education assessment process. Furthermore, the stakeholders of the project
evaluated the tools and processes of the EMS Training Evaluation Framework and
validated that the it can be applied to an EMS organization, providing face validity.
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The responses from the questionnaires administered in Level 1 in this study has been
analyzed to determine the following Cronbach’s Alpha values: Day 1 – 0.98236, Day 2 –
0.97752, Day 3 – 0.95385, and Overall – 0.90661. This indicates high reliability for the
responses collected from the questionnaire and adds to the content validity of the study.
The common KPIs measured in both Level 3 and 4 have a correlation coefficient of
0.9893, showing high positive correlation. This indicates high concurrent validity for the
study.
Finally, factors like expertise level, partnership assignments, natural ability, etc. can
have an effect on their performance on the field, and this framework cannot control this
confounding factor. This can negatively impact the internal validity of the framework.

14

Chapter 3. Analysis
Data collected at each level of the EMS Training Evaluation Framework needs to be
analyzed to identify areas of improvement. Table 2 below outlines the procedure to
identify areas of improvement based on the data collected. The researchers utilized a
statistical software called JMP for this research.
Table 2. Analysis procedure to identify areas of improvement at each level
Level
Level 1: Evaluation of Reaction

Procedure
Conduct descriptive statistics on responses
for each question on the questionnaire.
Conduct Shapiro Wilk test to determine if the
scores for a certain question follows a normal
distribution.
Conduct a Hypothesis test with
H0 : µ = µ𝟎 and Ha : µ ≠ µ𝟎 .
If data follows a normal distribution, use t-test
results to draw conclusion, otherwise use
Wilcoxon Signed-Rank test results.
If p-value is small, reject the null. This
indicates that there is insufficient evidence
that the actual score is equal to the
hypothesized score (target).
Observe to see if the actual score is less than
the hypothesized score and if so, conclude
that it is significantly below the target.
If the actual score is higher than the
hypothesized score, conclude that the actual
score is significantly above the target.
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Level
Level 2: Evaluation of Learning

Procedure
Organize the questions on the written
assessment according to sections of the NCC
training.
Conduct descriptive statistics on scores
achieved on each section of the assessment.
Conduct Shapiro Wilk test to determine if the
scores for a certain section follows a normal
distribution.
Conduct a Hypothesis test with
H0 : µ = µ𝟎 and Ha : µ ≠ µ𝟎 .
If data follows a normal distribution, use t-test
results to draw conclusion, otherwise use
Wilcoxon Signed-Rank test results.
If p-value is small, reject the null. This
indicates that there is insufficient evidence
that the actual score is equal to the
hypothesized score (target).
Observe to see if the actual score is higher
than the hypothesized score and if so,
conclude that it is significantly below the
target.
If the actual score is higher than the
hypothesized score, conclude that the actual
score is significantly above the target.
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Level
Level 3: Evaluation of Behavior

Procedure
The data system at EMS organizations can
be utilized to measure the KPIs for each
individual trainee for a particular class of
NCC training over a period of time. Each KPI
should be set up as a Yes or No question, so
a Paramedic either succeeds or fails to
perform a particular task in a specific
situation.
The proportion of success to total number of
incidents (p) can be calculated and a matrix
can be created to display the proportion of
success for each KPI for every Paramedic.
Test of proportions can be conducted with the
Hypothesis
H0 : p = p0 and Ha : p < p0 .

Level 4: Evaluation of Results

If p-value is small, reject the null. This
indicates that there is insufficient evidence
that actual proportion is equal to the
hypothesized or target proportion. If the null
is rejected, it indicates an area of
improvement that needs an intervention.
The data system at EMS organizations can
be utilized to measure the KPIs for all EMS
personnel at an organization over a period of
time. Each KPI should be set up as a Yes or
No question, so a Paramedic either succeeds
or fails to perform a particular task in a
specific situation.
The proportion of success to total number of
incidents (p) can be calculated over a time
increment (for example, 3 months) and a
matrix can be created to display the
proportion of success for each KPI with
respect to time.
Test of proportions can be conducted with the
Hypothesis
H0 : p = p0 and Ha : p < p0 .
If p-value is small, reject the null. This
indicates that there is insufficient evidence
that actual proportion is equal to the
hypothesized or target proportion. If the null
is rejected, it indicates an area of
improvement that needs an intervention.
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Chapter 4. Results
4.1. Level 1 Evaluation of Reaction
A total of 4 questionnaires were conducted during the 3 days of the September 2019
NCC training. A 5-point Likert scale was used to rate each question, with 1 being the
most negative and 5 being the most positive response. The target score for every
question was set as 3 by the stakeholders, who had determined that scores below a
3(neutral) were unacceptable. Wilcoxon Signed-Rank test results showed that none of
the responses of all questions in all 4 questionnaires were significantly below the target
score and no area of improvement was determined. Table 3 below shows the
responses gathered for the Overall questionnaire and shows the percentage of
participants that gave an item a particular score.
Table 3. Score breakdown for the overall questionnaire
Score of
1

Score of
2

Score of
3

Score of
4

Score of
5

Total

This course is relevant to my
day-to-day job requirements.

0%

12%

6%

6%

76%

100%

This course contributed to my
understanding of medical
training.

0%

6%

12%

24%

59%

100%

This course contributed to my
understanding of clinical
evaluation.

0%

6%

18%

18%

59%

100%

The instructor was prepared
and organized for each class.

0%

6%

12%

12%

71%

100%

Questions were encouraged
and answered. Clear and
complete answers were given.

0%

0%

12%

18%

71%

100%

How would you rate the
overall quality of the course?

0%

0%

29%

35%

35%

100%

4.1.1. Improvements
From Table 3 above, although scores are skewed towards positive scores (e.g. 4 and
5), some more investigation is warranted to evaluate reasons some participants scored
neutral or negatively some items on the questionnaire. For example, from Table 3, 24%
of participants rated the contribution of the course to their understanding of clinical
evaluation as 3 or below. Also, 29% of participants rated the overall quality of the
course as a 3. Although a majority of participants rated everything with high scores,
there is a large number of people that did not. Senior leadership members believe that
this is the case because the NCC training has remained the same for several years and
is in need of being updated. Although the syllabus of the training is determined by the
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NREMT, EMS agencies are free to choose how they would like to teach the material.
EBRP-EMS intends to update the course with more hands-on learning opportunities and
psychomotor demonstrations. Another improvement they have proposed is reducing the
size of the class so that the instructor can be more accessible to the trainees. These
improvements will be rolled out in the upcoming trainings in 2020.
4.2. Level 2. Evaluation of Learning
Identical multiple-choice assessments (Clinical Guidelines Exam) with 100 questions
were handed out to 35 trainees in October 2019 and 58 trainees in December 2019. A
complete breakdown of the questions according to the topics of the NCC training is
provided in Appendix F. The topics with the highest number of questions on the test are
Medication Delivery (16 questions), Ventilation/Oxygenation (14 questions), and
Adult/Pediatric Cardiac Arrest (12 questions). T-tests and Wilcoxon Signed-Rank tests
were conducted to conclude that the score achieved in Medication Delivery and
Ventilation/Oxygenation were significantly lower than the target score, both in October
and December. A Bonferroni adjustment was conducted to change the alpha level to
0.0125. The results in Table 4 and 5 indicate that Paramedics are not retaining
information well on 2 major sections on the assessment. However, EBRP-EMS needs to
take practical significance into account while making their decisions based on these
results. Complete results for all sections of the test are available in Appendix G.
Table 4. Analysis of scores achieved in October 2019 for sections with the most
questions on the Clinical Guidelines Exam
Num
ber
of
Ques
tions
100

Targ
et
Scor
e

N

Mean

Me
dia
n

Std
Dev

SignedRank
Prob >
|t|

Hypothes
is
Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎

Conclusion

80

35

76.09

77

11.71

0.0562
(t-test)

Fail to
reject null

Medication
Delivery

16

14.4

35

12.57

13

2.10

<0.0001

Reject null

Ventilation/
Oxygenatio
n

14

12.6

35

10.51

10

1.72

<0.0001

Reject null

Adult/Pedi
atric
Cardiac
Arrest

12

10.8

35

10.37

11

1.52

0.2757

Fail to
reject null

Actual score
is equal to
the target
Actual score
is
significantly
lower than
target
Actual score
is
significantly
lower than
target
Actual score
is equal to
the target

Overall
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Table 5. Analysis of scores achieved in December 2019 for sections with the most
questions on the Clinical Guidelines Exam
Num
ber
of
Ques
tions
100

Targ
et
Scor
e

N

Mean

Me
dia
n

Std
Dev

Signed
Rank
Prob >
|t|

Hypothes
is
Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎

Conclusion

80

58

76.26

78

13.39

0.0376
(t-test)

Fail to
reject null

Medication
Delivery

16

14.4

58

12.53

13

2.65

<0.0001

Reject null

Ventilation/
Oxygenatio
n

14

12.6

58

9.97

10

2.17

<0.0001

Reject null

Adult/Pedi
atric
Cardiac
Arrest

12

10.8

58

10.36

11

1.44

0.1776

Fail to
reject null

Actual score
is equal to
the target
Actual score
is
significantly
lower than
target
Actual score
is
significantly
lower than
target
Actual score
is equal to
the target

Overall

4.2.1. Improvements
A major reason that trainees may not be performing as expected on the written
assessment is because their results have no effect on their recertification. This could
lead certain trainees to not put in any effort on the assessments. An improvement that
has been proposed is to include the trainees’ scores as a part of their annual evaluation.
Senior leadership also hopes that the changes proposed in Level 1 to add in more
psychomotor demonstrations and hands-on learning opportunities to the training can
improve their retention of information. Based on the breakdown of the questions
according to sections, senior leadership has decided to incorporate more questions for
particular topics in the Clinical Guidelines assessment. This would create more
questions for sections that have a higher priority for EBRP-EMS. The style of the
questions will also be changed to be more scenario based. This will test the trainee’s
actual understanding of topics and not just their memorization capability.
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4.3. Level 3. Evaluation of Behavior
The EBRP-EMS KPI team reviewed the contents of the NCC training and identified 25
KPIs and set targets for each of them based on the priorities and goals of the
organization. These 25 KPIs were documented for 19 Paramedics from January of 2017
to August 2019. A matrix was created with the proportion of successes of each KPI,
shown in Appendix I. Test of proportions is conducted on each KPI to determine if the
proportion of success is significantly lower than the target, which shown in the shaded
cells with asterisks. The benefit of completing this level is that it can show which KPIs a
Paramedic is underperforming in and stakeholders can then recommend them to focus
on improving those specific skills. They can also look to see if an entire class is
underperforming in certain areas, and that would indicate areas that need to be
emphasized for everyone during training or other venues.
4.3.1. Improvements
The benefit of this level is that an EMS organization can assess if the underperformance
on a KPI is simply an individual issue or a group issue. In the current study, certain KPIs
had very few data points, which made it difficult to determine any areas of improvement
(KPIs 2, 11a, 11b, 15, 16, 17a, 17b, 21a, 21b, and 22).
Results revealed that a majority of Paramedics are underperforming in 3 KPIs: KPI 10
(In cases of stroke, was scene time less than 15 minutes?), KPI 14b (In cases of Acute
Coronary Syndrome, was a 12-lead acquired within 5 minutes?), and KPI 18 (In cases
of trauma, was scene time less than 10 minutes?). Senior leadership has decided to
review and emphasize content related to this area in the next round of training.
In the case of KPIs 13(In cases of ACS, was aspirin administered?), and 20 (In cases of
trauma with systolic BP less than 80, was IV fluid warmed?) the compliance rate has
been very low because of documentation error. Paramedics typically tend to document
these items in the narrative section of their report and not the flowchart, which can lower
the compliance rate. However, emphasis will be given on these areas during training to
correct the way documentation is done to aligned with the reporting process of their
data system.
4.4. Level 4. Evaluation of Results
The EBRP-EMS reviewed the contents of the NCC training and identified 15 KPIs that
are representative of the targeted outcomes of the organization, and set targets for each
KPI based on the priorities and goals of the organization. 15 KPIs were measured for all
EMS personnel from January of 2017 to August of 2019. A matrix was created with the
proportion of successes of each KPI, shown in Table 6. Test of proportions was
conducted for each KPI to determine if the proportion of success is significantly lower
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than the target, which are in the shaded cells with asterisks. The benefit of this level is
that it can show which KPIs the entire organization is underperforming in, and senior
leadership can then create larger initiatives to focus on improving those areas.
Table 6. Compliance Percentages of Level 4 KPIs.
2017

Target

KPI 95.00%
1

2018

2019

Jan to
Mar

Apr to
Jun

Jul to
Sep

Oct to
Dec

Jan to
Mar

Apr to
Jun

Jul to
Sep

Oct to
Dec

Jan to
Mar

Apr to
Jun

Jul to
Aug

x

x

x

x

95.97%

93.86%

93.94%

97.62%

99.21%

98.28%

98.82%

0.00%

50.00%

x

100.00%

50.00%

33.33%

100.00% 100.00%

85.27%

81.65%* 84.62%* 84.71%*

KPI 50.00% 100.00% 100.00% 50.00%
2
KPI 90.00% 84.10%*
3a

86.67%

84.57%* 78.53%* 79.26%* 76.28%*

86.49%

KPI 90.00% 98.46%
3b

99.33%

99.38% 100.00%

KPI 50.00%
4

3.31%*

28.77%* 36.42%*

KPI 90.00%
5

x

66.67%

KPI 95.00%
6

x

x

x

x

88.82%*

KPI 90.00%
7

x

x

x

x

46.84%* 50.32%* 53.13%* 47.09%* 42.94%* 35.71%* 43.23%*

KPI 95.00%
8

x

x

x

x

61.86%* 70.11%* 63.86%* 73.84%* 73.84%* 72.05%* 74.31%*

KPI 95.00%
9a

x

x

x

x

88.07%*

KPI 90.00%
9b

x

x

x

x

35.00%* 36.00%* 37.00%* 40.00%* 42.00%* 41.00%* 47.00%*

KPI 95.00%
10

x

x

x

x

15.00%* 24.00%* 18.00%* 12.00%* 11.00%* 14.00%* 14.00%*

99.47%

100.00% 100.00% 100.00% 98.90%

100.00% 100.00%

38.26%*

55.15%

57.63%

56.03%

61.70%

57.14%* 33.33%* 100.00% 40.00%*

83.33%

100.00% 85.71%

100.00% 100.00%

93.25%

91.86%

89.81%*

45.00%

91.93%

93.01%

61.11%

94.22%

89.97%* 89.09%* 89.01%* 91.09%*

70.48%

95.03%

93.15%

KPI 95.00% 58.04%* 56.44%* 61.39%* 63.39%* 67.88%* 70.18%* 69.84%* 70.30%* 68.76%* 73.07%* 72.94%*
11
KPI 95.00%
12

0.00%*

0.00%*

0.00%*

0.00%*

0.00%*

0.00%*

2.33%*

11.11%* 12.90%*

5.66%*

13.04%*

KPI 95.00%
13

x

x

x

x

89.44%*

91.98%

92.64%

91.86%

93.64%

89.87%*

95.03%

83.61%

82.21%

82.19%

80.57%

74.59%*

82.53%

82.81%

86.90%

89.18%

85.16%

KPI 80.00% 89.44%
14

KPI 95.00% 84.55%* 82.79%* 86.99%* 82.48%* 82.53%* 78.21%* 84.40%* 82.33%* 86.01%* 87.64%* 87.73%*
15a
KPI 95.00% 96.35%
15b

94.54%

94.85%

95.22%

96.08%

96.12%

95.41%

96.24%

96.54%

97.99%

*Shaded cells indicate compliance rates that are significantly lower than EBRP-EMS target.
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96.18%

4.4.1. Improvements
The results from this level provides a higher-level view of performance for EBRP-EMS.
KPI 4(In cases of endotracheal intubation, was a bougie utilized?) and KPI 5(If
Intraosseous Infusion was done, and if the patient was over 8 years old, was the
humeral site used?) show an improvement over time. This improvement is credited by
the KPI team, to initiatives that were taken in the past specifically to address these
areas.
Although EBRP-EMS is underperforming in KPI 3a (Was ETCO2 measured when a
bronchodilator was used?), KPI 9a (In case of ACS, was a 12-lead acquired within 12
minutes?), and KPI 15a (If opioids were administered, was ETCO2 monitored?), the
compliance rate isn’t far off from the target. Senior leadership plans to emphasize these
items in the future.
KPI 11(In cases of trauma, was SPO2 monitored?) has low compliance rates because it
includes all cases of trauma. Mild cases of trauma may not require SPO2 monitoring.
This KPI will be reviewed to include only more severe cases of trauma.
Similar to the results in Level 3, EBRP-EMS has low compliance rates for scene time in
cases of stroke, aspirin administration in cases of ACS, acquiring a 12-lead within 12
minutes or within 5 minutes in cases of ACS, and scene time in cases of trauma. This
indicates that underperformance in these areas is not just specific to certain
Paramedics, but common amongst all EMS personnel. These areas will be addressed
and emphasized in the future.
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Chapter 5. Conclusions and Discussion
EMS has identified the need to develop an evidence-based approach to evaluate
continuing education. A research gap is identified in the development of Key
Performance Indicators that are indicative of the effects of training in the behavior of
personnel and the targeted outcomes of an EMS organization. Utilizing the established
Kirkpatrick Model and 6-Stage KPI Methodology, a tailored EMS Training Evaluation
Framework was applied to the National Competency Course at EBRP-EMS. Guidelines
from this pilot study were developed, that can be utilized by any EMS agency to
evaluate their training program.
An EMS organization can assess the reaction of trainees at Level 1 by utilizing the
questionnaires provided in Appendix C. This will provide senior leadership with
information on participants’ engagement level and their perception on the quality of the
course, quality of instruction, and quality of facilities. In turn, the course can be
improved based on the findings of this level. For example, EBRP-EMS found the need
to add more psychomotor demonstrations and hands-on learning opportunities in their
NCC training, which right now contains only PowerPoint presentations.
At Level 2 (Evaluation of Learning), an EMS organization can analyze scores from
assessments to see how well trainees are retaining relevant information from the
training. This Level also has the capability to narrow down to how well participants are
retaining information on particular topics or sections of the test. This enables an
organization to improve how content is presented in specific sections where trainees are
underperforming. Even at this Level, the stakeholder at EBRP-EMS determined the
need to include psychomotor demonstrations and hands-on learning in their training to
increase engagement and retention.
The results in Level 3 (Evaluation of Behavior) provides a unique opportunity for
stakeholders to identify Paramedics who are underperforming in specific areas. They
can also determine if underperformance in certain area is in individual or a group issue.
These areas can then be reviewed and emphasized in the next round of training. In the
case of aspirin administration and using warmed IV fluids at EBRP-EMS, the
compliance rates have been very low because of documentation error (21). Emphasis
will be given on these areas during training to correct the way documentation is done.
Finally, the results from Level 4 (Evaluation of Results) provides a higher-level view of
performance at an EMS organization. A correlation analysis between Level 3 and 4 can
show if the performance of a training class is representative of the entire organization.
Areas of improvement identified at this Level can warrant large initiatives from the
organization. For example, EBRP-EMS saw a definite increase in bougie utilization
during endotracheal intubation and using the humeral site during an intraosseous
infusion over time. This can be directly credited to initiatives taken by EBRP-EMS in the
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past to specifically address these areas and shows how proper training can affect
organization-wide performance.
There is no standardized process available for training evaluation for EMS (4) and there
is also a lack of literature for the utilization of the Kirkpatrick framework for EMS.
Additionally, although systemwide KPIs have been identified, KPIs have not been
developed from a training perspective, which this research addresses (9-13). The
benefit of utilizing the EMS Training Evaluation Framework is that it provides a
systematic and evidence-based process of measuring quality of training at different
levels. Thus, a continuous improvement plan can be put in place to monitor and improve
continuing education. Once the improvement recommended in this research are
implemented, the same analysis can be conducted to see if performance has improved.
Thus, begins a cycle of continuous improvement where data is gathered and analyzed
to act as evidence that feeds into changes for an organization.
5.1. Guidelines
1. This training evaluation needs to be conducted with the guidance of subject
experts/stakeholders along the way. The Training Supervisor, Data System Expert,
Medical Director, and other senior leadership can act as stakeholders. A series of
brainstorming sessions should be conducted to finalize the Level 1 questionnaires, and
Level 2 pre- and/or post-training assessments. Additionally, the contents of the training
need to be reviewed in order to determine the Level 3 and Level 4 KPIs. In this meeting,
stakeholders should also decide the target values for the questionnaires, assessments,
and KPIs. An additional reporting session with the stakeholders will be conducted where
analysis results are presented and areas of improvements are pointed out. Using a 5Why’s approach, the cause of each area of improvement is determined, and
recommendations are made for improvement.
2. One training class can be chosen for the pilot study and followed throughout its
journey. For example, if the National Competency training is selected at an EMS
organization, the following data shown in Figure 3 needs to be collected from the
training class for Levels 1 through 3.
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Figure 3. Data Collection for One Training Class

3. For a particular training class, the KPIs need to be measured for each Paramedic
over a period of time. An appropriate time period needs to be established for these
measurements. Once the data is collected, test of proportions can be done to determine
if the proportion of success (p) is significantly lower than the target. In the pilot study,
data was collected from January 2017 to August 2019 for 19 Paramedics that took the
National Competency Course in February of 2019. Figure 4 below shows how the
proportion values (p) can be displayed in a matrix.

Figure 4. Proportion of success (p) can be displayed in the matrix above
4. The Level 4 KPIs are also collected for a specified period of time. In the pilot study,
these KPIs were also measured from January 2017 to August 2019. However, these
KPIs should be measured for all EMS staff altogether, not individual Paramedics. Once
the data is collected, test of proportions can be done to determine if the compliance
proportion is significantly lower than the target.
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Table 7 below relates how each stage of the 6-stage KPI methodology can be broken
down into the tasks that need to be completed for a training evaluation. The tasks are
then related to their corresponding levels of the Kirkpatrick Framework.
Table 7. Outline of EMS Training Evaluation Framework
Stage (6-Stage KPI
methodology)
1. Get EMS leadership on
board
2. Involve in-house staff

3. Lead and sell the changes
4. Find the Critical Success
Factors (CSF)
5. Determine Key
Performance Indicators

Tasks
Present proposal to EMS leadership to
seek approval
Form KPI team with EMS Training Expert,
Data Expert, Medical Director, and other
stakeholders
Present proposal and findings to EMS to
show the benefits of identifying KPIs
Collaborate with stakeholders to review
contents of training and identify critical
day-to day duties of Paramedics.
Create appropriate survey to be filled out
by trainees after training
Collect, analyze and report data from
survey results
Create appropriate written assessment to
be taken by trainees after training
Collect, analyze and report data from
assessment scores
Collaborate with stakeholders/subject
experts to identify Level 3 KPIs from the
contents of the National Competency
training and set their targets based on the
priorities and goals of the organization
Collaborate with stakeholders/subject
experts to identify Level 4 KPIs and set
their targets based on the priorities and
goals of the organization
Collaborate with Data System Expert to
ensure that the KPIs are measurable and
use the data system to measure the KPIs
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Relation to Kirkpatrick
Framework

Level 3 Evaluation of
Behavior and Level 4
Evaluation of Results
Level 1 Evaluation of
Reaction
Level 1 Evaluation of
Reaction
Level 2 Evaluation of
Learning
Level 2 Evaluation of
Learning
Level 3 Evaluation of
Behavior

Level 4 Evaluation of
Results

Level 3 and Level 4

Stage (6-Stage KPI
methodology)
6. Create reporting system

Tasks
Collaborate with stakeholders to
determine the reporting format
Create the report according to the format.
Make changes to the format as deemed
necessary
Identify areas of improvement and
recommend solutions
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Relation to Kirkpatrick
Framework
Level 1, 2, 3, and 4
Level 1, 2, 3, and 4

Level 1, 2, 3, and 4

Chapter 6. Limitations and Future Study
A limitation of this study is that the researchers have no control over the sample size.
Paramedics are free to choose when they would like to attend training and complete
their Competency Evaluation based on their preferences. Also, the amount of data
points that can be collected for a KPI in a given period of time cannot be controlled. This
means than an EMS agency needs to take into account the number of data points used
in an analysis before making any decisions. Another limitation is that it is difficult to
create a control group in this study, since all EMS personnel have to complete the
training.
The expertise level of EMS personnel or the Paramedic that they are partnered with can
have an effect on their performance on the field. Expertise level can also affect a
Paramedics performance on a written assessment. However, the framework used in this
research cannot limit this external factor. Future research can address this gap by
utilizing more advanced analysis or observational data.
This study looks at the performance of EMS personnel by identifying and measuring
specific Key Performance Indicators. However, there are many other factors that can
contribute to the care that a patient receives from EMS, such as the procedures a
Paramedic follows or how well they can perform certain skills. For example, this study is
able to determine whether or not End Tidal Carbon Dioxide is monitored, however, it
cannot determine if endotracheal intubation is done properly. This is partly due to the
limitations of the data system itself. Further studies can look into this gap by using
observational data.
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Appendix A. EBRP-EMS Training Schedule for 2019
Month

Dates and Groups

Training

Days

January
January
February
February
March
March
April
April
May
May
June

Jan 8 - A/C
Jan 10 - B/D
Feb 12, 21, and 26 - B/D
Feb 14, 19, and 28 - A/C
Mar 12 and 21 - B/D
Mar 14 and 19 - A/C
Apr 2 and 11 - A/C
Apr 4 and 9 - B/D
May 21 - B/D
May 23 - A/C
June 11 - A/C

1 day
1 day
3 days
3 days
2 day
2 day
2 day
2 day
1 day
1 day
1 day

June

June 13 - B/D

July
July
August
August
September
September
October

July 23 - A/C
July 25 - B/D
Aug 13 - B/D
Aug 15 - A/C
Sep 3, 12, and 17 - A/C
Sep 5, 10, and 19 - B/D
Oct 1 or 10 - A/C

Advanced Medical Life Support
Advanced Medical Life Support
National Competency Course
National Competency Course
Pediatric Advance Life Support
Pediatric Advance Life Support
Tactical Emergency Casualty Care
Tactical Emergency Casualty Care
Prehospital Trauma Life Support
Prehospital Trauma Life Support
Advanced Cardiovascular Life
Support/Cardiopulmonary
Resuscitation
Advanced Cardiovascular Life
Support/Cardiopulmonary
Resuscitation
Geriatric EMS
Geriatric EMS
EMS Safety
EMS Safety
National Competency Course
National Competency Course
Competency Evaluation

October

Oct 3 or 8 - B/D

Competency Evaluation

November
November
December

Open
Open
Dec 3 or 12 - B/D

Open
Open
Competency Evaluation

December

Dec 5 or 10 - A/C

Competency Evaluation
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1 day

1 day
1 day
1 day
1 day
3 days
3 days
Choose 1
day
Choose 1
day
Open
Open
Choose 1
day
Choose 1
day

Appendix B. EMS NCC Training Topics
Airway/
Respiration/
Ventilation
[3.5 Hours]
Ventilation
[2 Hours]

Capnography
[1 Hour]

Oxygenation
[0.5 Hours]

Cardiovascular
[8.5 Hours]

Trauma
[3 Hours]

PostResuscitation
Care
[0.5 Hour]
Ventricular Assist
Devices
[0.5 Hours]

Trauma Triage
[1 Hour]

Special
Healthcare Needs
[2 Hours]

At-risk Populations
[1 Hour]

Central Nervous
System (CNS)
Injury
[1 Hour]
Hemorrhage
Control
[0.5 Hour]
Fluid
Resuscitation
[0.5 Hour]

OB Emergencies
[0.5 Hour]

Ambulance Safety
[0.5 Hour]

Infectious
Diseases
[0.5 Hour]
Medication
Delivery
[1 Hour]

Field Triage –
Disasters/MCIs
[1 Hour]
EMS Provider
Hygiene, Safety,
and Vaccinations
[0.5 Hour]
EMS Culture of
Safety
[0.5 Hour]
Pediatric Transport
[0.5 Hour]

Stroke
[1.5 Hours]
Cardiac Arrest
[2 Hours]

Medical
[8.5 Hours]

Pediatric Cardiac
Arrest [2.5 Hours]

Pain Management
[1 Hour]

Congestive Heart
Failure
[0.5 Hours]

Psychiatric and
Behavioral
Emergencies
[1 Hour]
Toxicological
Emergencies –
Opioids
[0.5 Hour]
Neurological
Emergencies –
Seizures
[0.5 Hour]
Endocrine
Emergencies –
Diabetes
[1 Hour]
Immunological
Emergencies
[0.5 Hour]

Acute Coronary
Syndrome
[1 Hour]
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Operations
[6.5 Hours]

Crew Resource
Management
[1 Hour]
EMS Research
[1 Hour]

Evidence Based
Guidelines
[0.5 Hours]

Appendix C. Level 1 Questionnaire
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Appendix D. Level 1 Analysis Results (Hypothesized Mean, µ𝟎 = 3)
Level 1 Day 1 (Cronbach’s Alpha = 0.98236)
Descriptive Statistics

Analysis

Level 1 Day 1
Shapiro-Wilk W
Test
W
Prob <
W

Hypothesis Test
Test
Statistic

SignedRank
Prob >
|t|

Conclusio
n

Interpretatio
n

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎

Quality of Course
Material
Ventilation

0.76765
8

<0.000
1

441.000
0

<0.000
1

Reject Ho

Capnography

0.78982
8

<0.000
1

429.500
0

<0.000
1

Reject Ho
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Actual score
is significantly
higher than
the target.
Actual score
is significantly
higher than
the target.

Quality of Course
Material

W

Prob <
W

Test
Statistic

Conclusio
n

Interpretatio
n

429.500
0

SignedRank
Prob >
t
<0.000
1

ACS/CHF

0.78982
8

<0.000
1

Reject Ho

<0.000
1

389.500
0

<0.000
1

Reject Ho

0.76800
6

<0.000
1

410.000
0

<0.000
1

Reject Ho

Medication Delivery

0.80751
7

<0.000
1

384.500
0

<0.000
1

Reject Ho

Ventricular Assist Devices

0.78534
9

<0.000
1

420.000
0

<0.000
1

Reject Ho

OB
Emergencies/Immunologica
l Emergencies

0.78365
8

<0.000
1

376.000
0

<0.000
1

Reject Ho

Quality of Instruction

W

Prob <
W

Test
Statistic

Conclusio
n

Understood the Course
Material

0.55041
5

<0.000
1

441.000
0

SignedRank
Prob >
|t|
<0.000
1

Actual score
is significantly
higher than
the target.
Actual score
is significantly
higher than
the target.
Actual score
is significantly
higher than
the target.
Actual score
is significantly
higher than
the target.
Actual score
is significantly
higher than
the target.
Actual score
is significantly
higher than
the target.
Interpretatio
n

Adult/Pediatric Cardiac
Arrest

0.77445
5

Post Resuscitation Care

Was Prepared and
Organized

0.64266
5

<0.000
1

431.000
0

<0.000
1

Reject Ho
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Reject Ho

Actual score
is significantly
higher than
the target.
Actual score
is significantly
higher than
the target.

Quality of
Instruction

W

Prob <
W

Test
Statistic

Presented the Material
Well

0.618811

<0.0001

431.5000

SignedRank
Prob > t
<0.0001

Answered Questions
Clearly

0.598518

<0.0001

379.5000

<0.0001

Other

W

Prob <
W

Test
Statistic

Course Content is
Relevant to Job

0.704401

<0.0001

425.5000

SignedRank
Prob > t
<0.0001

Course Content Improved
Understanding of Medical
Treatment

0.691937

<0.0001

388.5000

<0.0001

Reject Ho

Course Content Improved
Understanding of Clinical
Evaluation

0.711756

<0.0001

387.5000

<0.0001

Reject Ho

Quality of
Equipment/Facilities

0.785349

<0.0001

420.0000

<0.0001

Reject Ho
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Conclusion Interpretation

Reject Ho

Actual score is
significantly
higher than
the target.
Reject Ho
Actual score is
significantly
higher than
the target.
Conclusion Interpretation

Reject Ho

Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.

Level 1 Day 2 (Cronbach’s Alpha = 0.97752)
Descriptive Statistics

Analysis

Level 1 Day 2
Shapiro-Wilk W Test
W
Prob < W

Test
Statistic

Quality of Course
Material

Hypothesis Test
Signed- Conclusion Interpretation
Rank
Prob > t
Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎

Tourniquets

0.648102

<0.0001

370.0000

<0.0001

Reject Ho

CNS Injuries

0.659037

<0.0001

369.0000

<0.0001

Reject Ho
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Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.

Quality of Course
Material

W

Prob <
W

Test
Statistic

Conclusion Interpretation

369.0000

SignedRank
Prob >
|t|
<0.0001

Pain

0.638760

<0.0001

Trauma Triage

0.600757

<0.0001

315.0000

<0.0001

Reject Ho

Field Triage

0.660869

<0.0001

332.5000

<0.0001

Reject Ho

Fluid Resuscitation

0.593390

<0.0001

351.0000

<0.0001

Reject Ho

Ambulance
Safety/Culture of
Safety

0.661944

<0.0001

367.50000

<0.0001

Reject Ho

Crew Resource
Management

0.676271

<0.0001

370.0000

<0.0001

Reject Ho

Hygiene/Vaccination

0.561844

<0.0001

308.5000

<0.0001

Reject Ho
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Reject Ho

Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.

Quality of
Instruction

W

Prob <
W

Test
Statistic

Understood the Course
Material

0.372983

<0.0001

328.0000

SignedRank
Prob >
|t|
<0.0001

Was Prepared and
Organized

0.405562

<0.0001

327.0000

<0.0001

Presented the Material
Well

0.435911

<0.0001

326.0000

<0.0001

Answered Questions
Clearly

0.300530

<0.0001

330.0000

<0.0001

Other

W

Prob <
W

Test
Statistic

Course Content is
Relevant to Job

0.544929

<0.0001

342.0000

SignedRank
Prob >
|t|
<0.0001

Course Content
Improved
Understanding of
Medical Treatment
Course Content
Improved
Understanding of
Clinical Evaluation
Quality of
Equipment/Facilities

0.594201

<0.0001

324.5000

<0.0001

Reject Ho

0.569022

<0.0001

325.0000

<0.0001

Reject Ho

0.750514

<0.0001

348.5000

<0.0001

Reject Ho
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Conclusion Interpretation

Reject Ho

Actual score is
significantly
higher than
the target.
Reject Ho
Actual score is
significantly
higher than
the target.
Reject Ho
Actual score is
significantly
higher than
the target.
Reject Ho
Actual score is
significantly
higher than
the target.
Conclusion Interpretation

Reject Ho

Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.

Level 1 Day 3 (Cronbach’s Alpha = 0.95385)
Descriptive Statistics

Analysis

Level 1 Day 3
Shapiro-Wilk W Test
W
Prob < W

Hypothesis Test
Test
Signed- Conclusion Interpretation
Statistic
Rank
Prob >
|t|
Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎

Stroke

0.720372

<0.0001

427.5000

<0.0001

Reject Ho

Special Healthcare
Needs

0.686836

<0.0001

419.5000

<0.0001

Reject Ho

Quality of Course
Material
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Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.

Quality of Course
Material

W

Prob < W

Test
Statistic

Conclusion Interpretation

425.5000

SignedRank
Prob >
|t|
<0.0001

Infectious Disease

0.737224

<0.0001

Psychiatric
Emergencies

0.700241

<0.0001

379.0000

<0.0001

Reject Ho

Toxicological
Emergencies/Opioids

0.713749

<0.0001

417.0000

<0.0001

Reject Ho

Neurological
Emergencies/Seizures

0.727315

<0.0001

416.5000

<0.0001

Reject Ho

Endocrine
Emergencies/Diabetes

0.737224

<0.0001

425.5000

<0.0001

Reject Ho

At-risk Populations

0.710457

<0.0001

429.0000

<0.0001

Reject Ho

Research/Evidence
Based Guidelines

0.685078

<0.0001

407.0000

<0.0001

Reject Ho
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Fail to
Reject Ho

Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.

Quality of
Instruction

W

Prob < W

Test
Statistic

Understood the
Course Material

0.384010

<0.0001

406.5000

SignedRank
Prob >
|t|
<0.0001

Was Prepared and
Organized

0.448064

<0.0001

405.5000

<0.0001

Presented the Material
Well

0.448064

<0.0001

405.5000

<0.0001

Answered Questions
Clearly

0.348048

<0.0001

407.0000

<0.0001

Other

W

Prob < W

Test
Statistic

Course Content is
Relevant to Job

0.530769

<0.0001

423.0000

SignedRank
Prob >
|t|
<0.0001

Course Content
Improved
Understanding of
Medical Treatment
Course Content
Improved
Understanding of
Clinical Evaluation
Quality of
Equipment/Facilities

0.571228

<0.0001

381.5000

<0.0001

Reject Ho

0.546230

<0.0001

382.0000

<0.0001

Reject Ho

0.740797

<0.0001

387.0000

<0.0001

Reject Ho
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Conclusion Interpretation

Reject Ho

Actual score is
significantly
higher than
the target.
Reject Ho
Actual score is
significantly
higher than
the target.
Reject Ho
Actual score is
significantly
higher than
the target.
Reject Ho
Actual score is
significantly
higher than
the target.
Conclusion Interpretation

Reject Ho

Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.

Level 1 Overall (Cronbach’s Alpha = 0.90661)
Descriptive Statistics

Analysis

Level 1 Overall
Shapiro-Wilk W Test
W

Prob < W

Hypothesis Test
Test
Statistic

SignedRank
Prob >
|t|

Conclusion Interpretation

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎

Quality of Course
Material
Course is Relevant to
Day to Day Job
Requirements

0.554119

<0.0001

70.0000

0.0002

Reject Ho

Course Contributed to
Understanding of
Medical Treatment

0.731794

0.0003

70.0000

0.0004

Reject Ho

Course Contributed to
Understanding of
Clinical Evaluation

0.738282

0.0003

68.0000

0.0006

Reject Ho

Instructor was
Prepared and
Organized for Each
Class
Questions were
Encouraged and
Answered. Clear and
Complete Answers
were Given
Rate the Overall
Quality of the Course

0.633710

<0.0001

71.0000

0.0002

Reject Ho

0.625573

<0.0001

75.0000

<0.0001

Reject Ho

0.805682

0.0024

69.0000

0.0005

Reject Ho
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Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.
Actual score is
significantly
higher than
the target.

Appendix E. Level 2 Clinical Guidelines Exam
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47

48

49

50

51

52

53

54

55
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Appendix F. Level 2 Question Breakdown
Topic

Overall Exam

No. of
Questions on
Exam
100

Target Score
(%)

Target
Score

80

80

Ventilation/Oxygenation

14

90

12.6

Capnography

1

80

0.8

ACS/CHF

9

80

7.2

Adult/Pediatric Cardiac Arrest

12

90

10.8

Post-Resuscitation Care

7

80

5.6

Medication Delivery

16

90

14.4

OB Emergencies/ Immunological
Emergencies
CNS Injuries

5

80

4

1

90

0.9

Pain Management

6

80

4.8

Trauma Triage

7

80

5.6

Fluid Resuscitation

2

80

1.6

Crew Resource Management

1

80

0.8

Stroke

6

90

5.4

Special Healthcare Needs

5

80

4

Infectious Disease

2

80

1.6

Psychiatric Emergencies

1

80

0.8

Neurological Emergencies/ Seizures

2

90

1.8

Endocrine Emergencies/Diabetes

3

80

2.4

At-risk Populations

0

80

0

Research/Evidence Based
Guidelines
Ventricular Assist Devices
Tourniquets

0

80

0

0
0

80
90

0
0

Field Triage

0

80

0

Ambulance Safety/Culture of Safety

0

80

0

Hygiene/Vaccination

0

80

0

Toxicological Emergencies/ Opioids

0

90

0
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Appendix G. Level 2 Analysis Results (Alpha = 0.05, Bonferroni
Adjustment: 0.05/19 = 0.00263)
Level 2 October 2019 Analysis
Level 2
Conclusion
Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Fail to reject the
null. Insufficient
evidence to say
that actual score
is significantly
below the target.

Overall

Ventilation/Oxy
genation

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Reject the null.
Actual score is
significantly
below the target.

Capnography

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Fail to reject the
null. Insufficient
evidence to say
that actual score
is significantly
below the target.

ACS/CHF

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Fail to reject the
null. Insufficient
evidence to say
that actual score
is significantly
below the target.
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Adult/Pediatric
Cardiac Arrest

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Fail to reject the
null. Insufficient
evidence to say
that actual score
is significantly
below the target.

Post
Resuscitation
Care

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Reject the null.
Actual score is
significantly
below the target.

Medication
Delivery

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Reject the null.
Actual score is
significantly
below the target.

OB
Emergencies/Im
munological
Emergencies

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Fail to reject the
null. Insufficient
evidence to say
that actual score
is significantly
below the target.
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CNS Injuries

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Reject the null.
Actual score is
significantly
below the target.

Pain
Management

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Fail to reject the
null. Insufficient
evidence to say
that actual score
is significantly
below the target.

Trauma Triage

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Fail to reject the
null. Insufficient
evidence to say
that actual score
is significantly
below the target.

Fluid
Resuscitation

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Fail to reject the
null. Insufficient
evidence to say
that actual score
is significantly
above the target.
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Crew Resource
Management

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Reject the null.
Actual score is
significantly
above the target.

Stroke

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Reject the null.
Actual score is
significantly
below the target.

Special
Healthcare
Needs

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Fail to reject the
null. Insufficient
evidence to say
that actual score
is significantly
below the target.

Infectious
Disease

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Fail to reject the
null. Insufficient
evidence to say
that actual score
is significantly
below the target.
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Psychiatric
Emergencies

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Fail to reject the
null. Insufficient
evidence to say
that actual score
is significantly
below the target.

Neurological
Emergencies

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Reject the null.
Actual score is
significantly
below the target.

Endocrine
Emergencies

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Reject the null.
Actual score is
significantly
above the target.
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Level 2 December 2019 Analysis
Level 2
Conclusion
Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Fail to reject the
null. Insufficient
evidence to say
that actual score
is significantly
below the target.

Overall

Ventilation/Oxy
genation

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Reject the null.
Actual score is
significantly
below the target.

Capnography

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Fail to reject the
null. Insufficient
evidence to say
that actual score
is significantly
below the target.

ACS/CHF

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Fail to reject the
null. Insufficient
evidence to say
that actual score
is significantly
below the target.
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Adult/Pediatric
Cardiac Arrest

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Fail to reject the
null. Insufficient
evidence to say
that actual score
is significantly
below the target.

Post
Resuscitation
Care

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Reject the null.
Actual score is
significantly
below the target.

Medication
Delivery

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Reject the null.
Actual score is
significantly
below the target.

OB
Emergencies/Im
munological
Emergencies

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Fail to reject the
null. Insufficient
evidence to say
that actual score
is significantly
below the target.
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CNS Injuries

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Reject the null.
Actual score is
significantly
below the target.

Pain
Management

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Fail to reject the
null. Insufficient
evidence to say
that actual score
is significantly
above the target.

Trauma Triage

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Reject the null.
Actual score is
significantly
below the target.

Fluid
Resuscitation

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Reject the null.
Actual score is
significantly
above the target.
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Crew Resource
Management

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Reject the null.
Actual score is
significantly
above the target.

Stroke

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Reject the null.
Actual score is
significantly
below the target.

Special
Healthcare
Needs

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Fail to reject the
null. Insufficient
evidence to say
that actual score
is significantly
above the target.

Infectious
Disease

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Reject the null.
Actual score is
significantly
below the target.
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Psychiatric
Emergencies

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Fail to reject the
null. Insufficient
evidence to say
that actual score
is significantly
below the target.

Neurological
Emergencies

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Reject the null.
Actual score is
significantly
below the target.

Endocrine
Emergencies

Ho: µ = µ𝟎
Ha: µ ≠ µ𝟎
Fail to reject the
null. Insufficient
evidence to say
that actual score
is significantly
below the target.

67

Appendix H. Level 3 KPI List
The data input method of the KPI indicates how a data point is recorded into the data
system. Example: For the KPI “Was ETCO2 measured in cases of Asthma and/or
COPD with SPO2<90?”, the ETCO2 is automatically measured by the data system.
However, for the KPI “Was preoxygenation done in cases of endotracheal intubation?”
the preoxygenation would only be noted in the system when the Paramedic manually
documents that information.
KPI

Target

1. Was ETCO2 measured in cases of endotracheal intubation?

95%

Data Input
Method
Automatic

2. Was ETCO2 measured in cases of Asthma and/or COPD with SPO2
<90%
3a. Was ETCO2 measured when a bronchodilator was administered?

50%

Automatic

90%

Automatic

3b. Was SPO2 measured when a bronchodilator was administered?

90%

Automatic

4. Was preoxygenation done in cases of endotracheal intubation?

90%

Manual

5. Was the bougie utilized in cases of endotracheal intubation?

50%

Manual

6. Was CPAP used in cases of CHF or COPD with SPO2<90%

50%

Manual

7. Was epinephrine administered within 10 minutes of patient contact?

95%

Automatic

8. If Intraosseous Infusion (IO) is used, and the patient is over 8 years old,
was the humeral site used?
9. In cases of stroke, was CBG (Capillary Blood Glucose) obtained? (Jan
2018 onwards)
10. In cases of stroke, was scene time <15 min? (Jan 2018 Onwards)

90%

Manual

95%

Manual

90%

Automatic

11a. In cases of stroke with SPO2<90%, was Oxygen delivered?

95%

Manual

11b. In cases of stroke with SPO2>90%, was Oxygen delivered?

95% No

Manual

12. In cases of pediatric cardiac arrest (Less than 8yr old), was CPR started 90%
when heartrate dropped below 60?
13. In cases of ACS, was aspirin administered? (Jan 2018 onwards)
95%

Manual

14a. In cases of ACS, was 12 lead acquired within 12 min? (Jan 2018
Onwards)
14b. In cases of ACS, was 12 lead acquired within 5 min? (Jan 2018
Onwards)
15. In cases of ACS, was Plavix administered?

95%

Manual

90%

Manual

95%

Manual

16. In cases of ACS, was Heparin administered?

95%

Manual

17a. In cases of ACS with SPO2<90%, was Oxygen administered?

95%

Manual

17b. In cases of ACS with SPO2>90%, was Oxygen administered?

95% No

Manual

18. In cases of trauma, was scene time < 10 mins?

95%

Automatic

19. In cases of trauma, was SPO2 monitored?

95%

Automatic

20. In cases of trauma with systolic BP <80, was IV fluids warmed?

95%

Manual

21a. In cases of trauma where certain advanced procedures are performed 95%
(Surgical Cricothyrotomy, Simple Thoracostomy, Pericardiocentesis, and
Needle (Pleural) Decompression) was ETCO2 monitored?
21a. In cases of trauma where certain advanced procedures are performed 95%
(Surgical Cricothyrotomy, Simple Thoracostomy, Pericardiocentesis, and
Needle (Pleural) Decompression) was SPO2 monitored?
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Manual

Automatic

Automatic

KPI

Target

22. In cases of trauma, if a tourniquet was used, was a hemorrhage
documented?
23. In cases of seizures, was CBG (Capillary Blood Glucose) obtained?

95%

Data Input
Method
Manual

95%

Manual

24. If benzodiazepine (Midazolam) is administered, was ETCO2 monitored? 80%

Automatic

25a. If opioids (Morphine, Ketamine, and Fentanyl) are administered, was
ETCO2 monitored?
25b. If opioids (Morphine, Ketamine, and Fentanyl) are administered, was
SPO2 monitored?

95%

Automatic

95%

Automatic
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Appendix I. Level 3 KPI Results

KPI
1
KPI
2
KPI
3a
KPI
3b
KPI
4
KPI
5
KPI
6
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7
KPI
8
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9
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10
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Appendix J. Level 4 KPI List
The data input method of the KPI indicates how a data point is recorded into the data
system. Example: For the KPI “Was ETCO2 measured in cases of Asthma and/or
COPD with SPO2<90?”, the ETCO2 is automatically measured by the data system.
However, for the KPI “In cases of endotracheal intubation, was the bougie utilized?” the
bougie utilization would only be noted in the system when the Paramedic manually
documents that information.
KPI

Target

Data Input
Method

1. Was ETCO2 measured in cases of endotracheal intubation? (Jan 2018 Onwards)

95%

Automatic

2. Was ETCO2 measured in cases of Asthma and/or COPD with SPO2 <90%

50%

Automatic

3a. Was ETCO2 measured when a bronchodilator was used?

90%

Automatic

3b. Was SPO2 measured when a bronchodilator was used?

90%

Automatic

4. In cases of endotracheal intubation, was the bougie utilized?

50%

Manual

5. If Intraosseous infusion (IO) was done, and if the patient was over 8 years old, was the
humeral site used?

90%

Manual

6. In cases of stroke, was CBG(Capillary Blood Glucose) obtained? (Jan 2018 Onwards)

95%

Manual

7. In cases of stroke, was scene time <15 min(900s)? (Jan 2018 Onwards)

90%

Automatic

8. In case of ACS, was aspirin administered with no allergy?

95%

Manual

9a. In case of ACS, was 12 lead acquired within 12 mins?(Jan 2018 Onwards)

95%

Manual

9b. In case of ACS, was 12 lead acquired within 5 mins?(Jan 2018 Onwards)

90%

Manual

10. In cases of trauma, was scene time <10 mins(600s)?

95%

Automatic

11. In cases of trauma, was SPO2 monitored?

95%

Automatic

12. In cases of trauma, with systolic BP< 80, were IV fluids warmed?

95%

Manual

13. In cases of seizures, was CBG obtained?

95%

Manual

14. If Benzodiazepines (Midazolam) were administered, was ETCO2 monitored?

80%

Automatic
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KPI

Target

Data Input
Method

15a. If Opioids (Morphine, Ketamine, Fentanyl) were administered, was ETCO2
monitored?

95%

Automatic

15b. If Opioids (Morphine, Ketamine, Fentanyl) were administered, was SPO2 monitored?

95%

Automatic
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